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Abstract
The recent paper by Alshabani et al. [Partial size-and-shape distributions, J. Multivariate Anal. (2006), in
press] derived the partial size-and-shape distributions motivated by a study in human movement analysis.
The paper contained three main results (referred to as Results 1–3), each deriving an expression of the partial
size-and-shape distribution. Two of the three results are expressed as inﬁnite sums of terms involving special
functions. Here, I would like to point that at least one of these results can be reduced to an explicit and
manageable form.
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Consider the expression given byResult 3 inAlshabani et al. [1]: the probability density function
of the relevant shape variable involves the inﬁnite sum:
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where 1F1 denotes the conﬂuent hypergeometric function deﬁned by
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where (f )k = f (f + 1) · · · (f + k − 1) denotes the ascending factorial. The inﬁnite sum in (1)
can be reduced to an explicit form as follows: write
I = I1 + I2
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The ﬁrst sum in (2) can be reduced as
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where 2(· · ·) denotes the conﬂuent hypergeometric function of two variables deﬁned by
2 (a; b, c; x, y) =
∞∑
k=0
∞∑
l=0
(a)k+lxkyl
(b)k(c)lk!l! ,
see Erdelyi et al. [2, p. 385] and Prudnikov et al. [3, p. 799]. Similar calculations show that the
second sum in (2) can be reduced as
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Combining (2)–(4), one obtains the explicit form
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In-built numerical routines for computing the 2(· · ·) hypergeometric function are available in
major computer packages.
The calculations leading to (5) are by no means new. This kind of calculations are commonly
encountered in the digital communications literature, see e.g. Simon and Alouini [5–7], Simon
[4] and Tellambura et al. [8].
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